Atty. Dkt. No. 024536-0130 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Isamu IIZUKA et al. 

Title: APPARATUS AND METHOD FOR ESTIMATING RESIDUAL GAS AMOUNT OF 

INTERNAL COMBUSTION ENGINE, AND APPARATUS AND METHOD FOR 
CONTROLLING INTAKE AIR AMOUNT OF INTERNAL COMBUSTION ENGINE USING 
ESTIMATED RESIDUAL GAS AMOUNT 

Appl. No.: Unassigned 

Filing Date: 07/14/2003 



Examiner: 
Art Unit: 



Unassigned 
Unassigned 



CLAIM FOR CONVENTION PRIORITY 



Commissioner for Patents 
PO Box 1450 

Alexandria, Virginia^22313-1450 
Sir: 

The benefit of the filing dates of the following prior foreign applications filed in the 
following foreign country is hereby requested, and the right of priority provided in 
35 U.S.C, § 1 1 9 is hereby claimed. 

In support of this claim, filed herewith are certified copies of said original foreign 
applications: 

• JAPAN Patent Application No. 2002-205878 filed 07/1 5/2002. 

• JAPAN Patent Application No. 2002-205877 filed 07/1 5/2002. 

• JAPAN Patent Application No. 2002-346142 filed 1 1/28/2002. 

Respectfully 



Date 



ni l 1 ^20 03 




FOLEY & LARDNER 
Customer Number: 22428 



Pavan K. Agarwal 
Attorney for Applicant 
Registration No. 40,888 



22428 



PATENT TRADEMARK OFFICE 



Telephone: (202)945-6162 
Facsimile: (202) 672-5399 



002.1045047.1 



1 t 

EI 4- m ^ n /f 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a ttue copy of the following application as filed 
with this Office 

m m ^ M B 

Date of Application: 2002^ 7^150 

W « # 

AppUcation Number. 2002-205877 
[ ST.IO/C ]: [JP2002-205877] 

m m X 

AppUcant(s): ^^^tt H aT:!:^ T;^- h^T^^^ ^ 



2003^^ 1 SB 

Commissioner, y^T wSfe^ w^^^^L 'J iit. J 0 

Japan Patent Office Vlif 

ffiSE#-^ ffiliE# 2003-3036105 



#2002-205877 

mm^n] 102-0145 
mmnn^m] fo2d 13/02 

i^mxitmm] n^mmmA^w^^ 1 3 7 o#% m^^^±=i--tyri^ 
mmxitmm] #^;rimj?7Krpm^i 3 7 o#% m^^^±=L-i/rv 

000167406 



100078330 
03-3508-9577 



m$E# 2003-3036105 



4#2 002 — 205877 



[f^m-^m^^] 009232 

m^±m] 2i,oooH 

im^^] mmm i 
c%#^] mm 1 

mmm i 

C'aJS^tt4^##] 9716042 



2 



ffi|E# 2003-3036105 



#2 002 — 205877 

mnmm 
[^#« 1 ] 

mo 

[0 0 0 1 ] 



£fJ|iE# 2003-3036105 



iNF2 002 — 205877 

[0 0 0 2] 

mm<Dmmisy^Mi:m^-t^^(otLX!i^m2 001-22110 5#45t^ic 

r (Z) CD ii> W^Sa ^ -^^mmx^ ^ tcL M 

LTft^-r-g)-^. A;i/^:t-/N'-^>y T^'^lcfeVATli. t(flBS*«&A;i/:/:3l- 
[0 0 0 3] 

C^^9;{>^«?9Sb b J: e) S f^iS] 

#e)1trl^3^®;ij*;^*) >^^a)ii^^jgb*tt> ^^ic^®f^ 

[0 0 0 4] 

y hM^«sm-t^'^mw)^mm^m^r=.Pimmmi^^^^x%. nm^y^^^ 

mmmizm^-^^umz.. jgtc z.o^m^ht^n'^i^T.'A^m^^xmw^wm^ 

[0 0 0 5] 



ffi|iE# 2003-3036105 



#2 002 — 205877 

mm ^mmir:s>r^i!b(D^m 

^» A' ;i/ >^';r - /I - ^ >y ^ ^ ® A ;i/ >''5a P ® « ^ Jc « ^' V ^ T ;«/ ;^ 4 ^ 
[0 0 0 6] 

0^]S2lc#S?§^lcj:tilf, B>C^jgb*{Cj^W$:#ASA;i/:;^|gP®«§:^ 

:/(5D|s®;A;i/:^'ilP®«t;^m'r'5^^*^T'^^o J:oT, BrjfHA;i/y^P®^{c 
li, igi^>''?;i/y®^p®«<z)*^^e>f, ®^ • #^>''«;v^'(DM^pffi»=b-^*ti 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 



miiE# 2003-3036105 



#2 002 — 205877 

^iiS&l 0 2{Cli, xn^y l O 3 aT'Xn^v 0 3b $:^BSJ|g 

[0 0 10] 

mum%f^j\y':f \ 0 m%'mfih.m \ 1 oicfm^^^tife^A 1 1 1 icj:o 

^1 0 5l±, Br^yN';!/^^^^ (VEL) 11 2{Cj;oT>'N';i/>^U 7 
lC^;t J: e) o T o 

[0 0 1 1 ] 

i5e«F{c-5r^-rs^£5:^®^i^(7)or^/i;i/^^>r^>^«8^ (vto 1 i4*^|git 

v-r ^Dn^tfzL-^ hn-;bn.- >y h (c/u) ii5tcii 

, T^-fe;i/^;Siz>-9-AP S 1 1 6, lSA?g^» (M»15K*) QaS:^mt-Sx 
T>'n-:*-^117, e ^3iUm-r^^>;J':^i2> 

-b-1 1 8, mMMiJhMl 1 3©tlia^MS:^ffit-55!7Ai2>-!^'l 1 9, -XUv 

h;i/#i 0 3 b(DWMTVO$:^m'^€>;^n h;!/-^^^^ 120, i/U 

[0 0 12] 

^LT, i3> hn-;i/rL- »y h (C/U) 1 1 5 ti, BaSH^^>^:^-fe>-9- 1 
1 8^t>*;?jA-fe>-9- 1 1 9 (Z)^mfi-^{c»t5^, ^^^^fllifc^i-^i^^fij;^; A 
111 1 3(DllI^^=ra (VTCNOW) $:^mL/TlS^A;b^l 0 5 (O^gfl^Jt ^ 

>^s:^mt-<5i:^{c, mk^m\z^^x^mMnmy.\-mn^ (tgvto 



mtiE# 2003-3036105 



#2 002 — 205877 

i®»{B!i^A$tfii 1 3 (DrnmifLm'^mB^^Mnrnxitmnm (tgv 

[0 0 13] 

r ^ -fe (cM^s -r -5 isa^^**^# ^ti'5J:e){c, re^-t ;i/^;S-ir > -y- a p 
s 1 1 6 x^m-^n^r ^ MMm.A p oizmi^xmmn^mm^u y hjvi o 
4Ljkrf-^w^)v^mm (ved 1 1 2<Dmm^mm-t^o M.i^miz\,t. Buia«r 

^Aji-fmm (VE L) 112 ic^ *j A;i/yu 7 h* (;&tJJ/N';i/^f^l&:^) 

j!!lll®fcJ?)lC— ^(DAffi (B^B o o s t : Mx.ti- 5 0 mmH g) 

-5 J:e)JCXn^y h;i/#l 0 3 b(DB§S?:S(l#'t-'&o -fib. rftjEM^^Jfe vnM^^ 

#T'li> xn^y h;i/#l 0 3 b Sr^gllC-fiJitLT, Rr^A;!/^*!^! (VEL) 1 

[0014] 

t«fEnr^A;i/>^a«i (VEL) 1 1 2<D^x\tm,A^^M^mmx^fji 
vN#-^{cfev>Tii, »imf^)\^'fmm (ved 1 1 2(Z)i^i&s:ffiit®-rsi:^ic, 

««IB>^n^y h;i/#l 0 3 b ®^.gM1^^#fm-rSo 

z:rT% BufH"5r^A;i/-^ii« (VEL) 1 1 2®#5t^cov^Tm0^■r^= "5T^ 
A';i/>^««| (VEL) li, 0 2—04 ic^-r J: e)ic, -^C^I^^AVl/:/ 1 0 5 , 
1 0 5 ^y^)y^^v Ki 1 co^tjAW^i 4 {ciii^g^Eic^it$tife*^=l^<^ 
fsh,m 1 3 i:, ^:!!jAfft 1 3 lc||!(^$4xfctae*AT'&S 2 -:D(DM>i>:^j A 1 5. 
1 5 mUiJ-Umi 3(^Ji^^fiC|iIC;*jA||!l^l 4 fcHI^g^iS Jc^if $ tiTt 
^mflfll 6i:, MM^ftfll 6lC0r#;5jAl 7 ^r/M^TSSi&S^ElC^lf $ 
CDD ^y;!jT--M 8, 1 8 i:, ^PK^/\';i/:/ 1 0 5 , 1 0 5 (Z)±MlcA;i/:/U 
:7^-l9, 1 9 &:^bTBBg$tifc-^<7)-eti-€'tv3fi5iU^fill!r;«;A2 0, 2 
0 $:^i;iTV^-g>„ 

[0 0 15] 

t&M>i>;?jA 1 5, 1 5 iiD ^y:!?7r--M 8> 18i:tt, U>^T--A2 5. 



2003-3036105 



#2002—205877 

2 5lCj:oT51^3tl, n^y;!jT-A18, 1 8 i:^g&:<J A 2 0 , 2 0^li, U 

>^gPM2 6, 2 6{C j:oTa^$4^TV^a = 

1 5 a i:, ^^A2{5:f*:i 5 a(D^Sgffilc-'flclc|S:i-t^ti;t7^>t^'g|Si 5 b 

i^g|Sfi[^f«llc?t;AffiWjl?Li 5 c3()'5S3i?^^S;^tiTv>Si:^tlc, 

5 a(D$fl>i>X*^^Af|!ll 3(Df|^^>i>Y*^^m^*^^i•M>i>L/TV^So Iff 

ffi!llC;!jAfflI#il?Ll 5 c ^^LXmAm^^iXX\f^^ 5 a 0) 
[0016] 

tpJj^CDaaSl 8 a*^0I^;!7-M 7 lC|lI^i#lC^if $tlT Vn^o tt^, SiP 1 8 

atc^sggpic^^stife-SSgas 1 8 blCli, u y^y-i^^ 5a)$fc5gg|s^i5t^-r 

^tf>2 1 7!)^ffiAStl-5H°>?Ll 8 d *^M^i?^^S^tlTV^5-:&. 8 a(Z) 

I^MlCS;§tgS4X^ffi«BPl 8 clCii, #U>^W2 6®^5iE't^-^§P2 6 
a il^^gf -5t^> 2 8*'5]BEA$tlStr>?Ll 8 e tlT Vn-5o 

[0 0 17] 

ftfSBfd^iJtjA 1 7«P31tf^-|^?:ML, Mllfi 1 6 ^MlcH^StiT v>S h^^lcH 

2 tC^f J; e) P 1 fefi^tj'^^J^fft 1 6 (D||!rvt> P 2 a f£ l-tM^C^ b T V^ e o 

t&iaMl&?!?A2 oli, 02:5.0^136, ig7{c:gt^j;e)icius^u^j^4^^Mb> 

lit&R:S4^<0SISgg|J 2 2lC?!jA||!fl 3 A'5^fflStlTllItee^ElC^#3tlS^ff?L2 

2 a7^)'^Mii0^!^$tlTv^^i:^^^c, n»y:5S7T-Ai 8(^)faigsisi 8 cMic-gligt- 

S3ggP2 3lClf >?L2 3 a*^«jlJ^^$tlTV%^o 
[0 0 18] 

M^|&:!!jA2 0(7)T®lcii, sagS2 2M(^SH®2 4 a i:mSR®2 
4 a7b>Pjj^§P2 3 5^MtCRWlcMtJf-5;^AM2 4 b i: tlT ^ »J , ^ 
«n®2 4 a i:;!jAffi2 4 b i:;?)^, W:*A2 0 (DMl&fi:a{C);S: CT#A;i/ 

/^;i/^U 7 h#tt*^e>*i'Si:, 0 2ic^-t«ke)tcSP3®2 4 a(Z)m^^-SlgH0 



ffiSEift 2003-3036105 



#2 002 — 205877 



[0 0 19] 

B&iaU>^r-A2 5li, R3^4;^®ag|S2 5 a i:, m«g|S 2 5 a (Z)^M®mS 
^«lCg;iiS$tlfcg^m5gg2 5 b SSP 2 5 a C04i^^«ic«. |rr§HM>i> 

1 5<Di:}2:^:^i^l 5 a ©^MSda^g^JC^-^t-S^-^yt 2 5 cti^m^-^ 
nX\i^^-:^. ^ffi)ig2 5 blCli, trffai^>2 1 ;b^llI^g^EtCtf3l1-^l^>?L2 
5 d}^)^Milmfi^$^^TV^-5o ^fe. firfB U > T- A 2 5 1 5 i: IC J; 

[0 0 2 0] 

ItrlBU >'^gP$J2 6tt. m^«$«>it^*^lC?^feg$n, Rj^^Ol^SSgP 2 6 a 
, 2 6 b{ClittffBD^y;5jT-A 1 8 ©ffiagS 1 8 c ilSli&;«7A2 0 ©SgaU 2 3 © 
#lf>?Ll8d, 2 3 alCffiALfc#fcf>2 8, 2 9 O^SgP*^llI^g«^C»Jlt- 
S If >»il?L 2 6 c , 2 6 d*'?«Ji?^fi^$4^TV^-g>o f£i5.^\^y2l. 28 
, 2 9 C9-iggaJlCl±, y >^T-A2 5^U >^M2 6(Z)f|ft;^(^(O#l&$:M0J 

^€)>^:h»y >^3 0, 3 1. 3 2*'?|g:^-te3tlTv^s„ 

[0 0 2 1] 

frfSHM^^fd 1 6 li, mi 0{c^-tJ;e>lc, -j^SPC8Stte>tircDC-9--/K^- 

ic«:oTfeu, B&iaM^WfSi 6®f^i&^&itfiaT^^^x-^ 2 0 ir-^^bSit 
sri:-e, nj^^A';i/'/i 0 5, 10 5<DA)V:fvy h*;5:t>vi;i/yf^g&^*^^iE 
fiijic^'fb-r-g) (iii9#m) o -t^jitD^. mi oic^svNT, r^5^n.x-af (dc 
1^— /j?^-^) 2 0 icDia^ii, 'eMBP**2 0 2^i;rvx:^v^'')MJifjm^n 
fefilti 0 3 (c-fe^sti, Mli!i2 0 3;{)^3isnfe:^*y h 2 0 4(Z)fi!i:&i«g^gA^^'fl: 

izm^^nr^-'M(Dy^'r-'m 2. 0 5 a, 2 0 5 bic<k u^a^ifii et^^mm.^^ 

o 

[0 0 2 2] 



£tiliE# 2003-3036105 



#2 002 — 205877 



2 0 2 }Cia-:5l:r-g>^i:T'A';i/>^U :7 h»§:/iN$ < 3!*IC. :h^yh 2 0 4®fi[M 

C S - AN G h ^i^m-t ^^^y i/ 3 :^ - ^^(D^mnty^)- 2 0 6 (^1E61« 

m^VCS-ANGL*'?, B^VELf^m^ (TGVEL) (C-^-T ^ J: e> 
tuSS3> hn~;i/:L~>y h (C/U) l l 5*^|ffiBT^^^:ii-^t (DCi?'-;if 
^-^) 2 0 1 Sr^-r - KA-y ^Mt^-tS. 
[0 0 2 3] 

r^tc, trrSBn> hn-;m-^y h (C/u) i l 5 {c J; S iSA^^*0J^ (x 

01 lit. ^x^^&mm(o±ii^m^^B-rmx-&^o mi nzm-t^oK. 
mti^y hu-;v=L-y h (c/u) ii5i±, ^mi^^m^Mitmw^ a (zn 

CO 0 2 4] 

( a ) Itf SB a a IC J3 It S 

HO STSrBm-T'&o *#:69tCli, T ^ A P 0:S:t)J#||||lI^MMN e C 

■M. r4\^}vmm^^Mm (iso r-n^stis i scii^^^*q i sc$: 
itrnt-^o ^Lx. mmmmm^^E^MQ 0 iz. ttfiai scm^^^aq i sc 

?:in^bT^M^^^* (®A^^») Q (=QO+QISC) MIC 



2003-3036105 



4f 2 002 — 205877 



/ (Ne • VOL#) ) ^Sr^ttJ-r-So 
[0 0 2 5] 

(b) mmyELumnmmnmhiz^if^mnmm 

'^f^l&^TGVE L 0 S:^«)So "thX. 3© Blif^M^ T G V E L 0 

Ajv-frnm (VEL) 11 2(Dmi^imnyEhHhMTii. ^itmbxmmm 

[0 0 2 6] 

(b-1) aJW^JV-^mm (VEL) 1 1 2©Bmf^g&^,(Z)^^ 

01 2lC:R^e?j;5;ff|^yn^y ^m^r^-To IK l 2 {c J3v^"t, AgPT-tt, tafHS 
m«^»i:bTQH0 STil«/h'«Ett^»i:bQH 0 LMT ^(D:^^ Vn:&$:^#^ b 
X-^W^J^y-fmm (VEL) 11 2T'^^-t^^a*#^«SS*itTQH0 VEL 

o^i-r-So t&IH«/h'«t|IS^»itQHO LMTtt, ■ffr^A;i/:/«l« (VE 

L) 1 1 2xmm-^m^jt (mm-^mf^) m^^i^mmmt. -r^*?**, vELf^m 

;&7^->^;i/TQH0 LMT5:ilBgia^5iSNe (CS-:5V>TMmt-Sr hlCj: Ult 
mi" -So z:tilca:U, ai!g^^lC7b^3b^t)e>i*Rr^A;i/:;ril« (VEL) 1 1 2(0 
S=^f^»r:^^5:SS^-t-2)r i^tC^-SCT^-e, rT^/^VI/ (VEL) 11 2^^W 

[0 0 2 7] 

0 VE L 0 b Igp-eig^^tl-S >^±§lsffiliiEffiKM AN I PT-BS^^LT 
TQH 0 VE L 1 ^-r-So 



miiE# 2003-3036105 



#2002—205877 



mmat. A--i;^©:ftffiM#{cJ; yxn^y 0 3 ht)m'^ti^(DX 

[0 0 2 8] 

mm.MitTQHOYEh 1 0 5®|g#^>r^>^ (I VC) Jk 

v^7i;vy^vyhMicm\^xc irnxm^-^n^iYcmiEmKHos i vc 

1) T'lS^#bTTQH0VEL2il-rS = 

?:5i#1-'g>fc«bfClj:, (= I VC^(^)V c y 1 /B DC^<DV c y 1 

) ^nmhxj-^j\yfi^m<f^^^m&t^smfj^&^i}^<^x^^. ^r=.. aji^^v 
y hAi^^mi^xm^mmt.^t^.P^Mmmilx^t ^Ajvy^v y 

„ fjtiS. ttfiai VCliiEfflKHO S I VC(Dl9;^^CoV^T^i^K&■r-5 (ilI14# 
[0 0 2 9] 

CSiE^^f o?t#:^l?^*i:bTQH 0 VE L 2 ^M:^f;^*Cj:5 d 1 ^Xm. 
^^tlfeaM;!/XliIEffiKRE ST'I^^LTTQHO VE Lil-r^o d^T'^m 
StlfeTQHO VE L;b^ •5r^A;i/y«8# (VEL) 1 1 2 T'^JH-T^^^ill?^ 

[0 0 3 0] 

i}-^i}^^miE^no(Dit. m'^is^mt>'^^<^Mt, m\^m^iy'jy^mmx^ 



ttiliE# 2003-3036105 



#2 002-205877 



;!/X|iiEffiKRE S<Z)^^lCoVNTtt^«&-r^ (SI 1 5 #M) o 

i^miZlt. t&iaVE Lll^fzfcaSSMJtTQHO VE L^C»^V^T, igiCi^t-J:^) 

TVAACDMVli, J[^AT(©<fc^tCUTf^mi-'5<. 
[0 0 3 1] 

) Qc (t) (kg/sec) it. }±m^mi^(D-^kni&'^mn(D^^^jrk^ ( 

1) , (2) (D^^izm't:r.iif)'^x^^^o 

[0 0 3 2] 

VR • TO ^ Ir-lJ 
« ... Cd • Av • P 0 fP cy 2 y 

[0 0 3 3] 

R : %i^^m. (=2 8 7) [J/ (Kg • K) ] 
r : i:b^i:b (=1.4), C d : I^^^n';!/ 
Av : Igi^7l;i/>^'^P®« [m^] 

P 0 : VScm.A)V^±mm. m?Ht. FJ±Pm) [? a] 

Pc :^%/i;i:frmB ("t^t)*.. i/U>^rtJE) [Pa] 



-f. 



P c 



1 



(2) 



ffi|iE# 2003-3036105 



#2 00 2-205877 



TO :m^/^)\y:^±mum m?nt. vB^%'r-^i•^-;lVUmTm) Ck] 

fi^^. mmiZLX^k^ (3) , (4) (D^oizmt^ili)^X'^& 
[0 0 3 4] 



Ne • VOL# -VR • T 0 



r+i 

^^^^,rr.r Cd'Av'PO r( 2 W-1) 

TQHOVEL = ^-:^ V I y _ J (3) 



TQHOVEL= 



C d • A V • P 0 



Ne -VOL* -VR • T 0 



pcy 2 r J rp 

[poj jr-l [PO) 



(4) 



[0 0 3 5] 

tJ^oT, VE L||5i^«?5l»itTQH 0 VE L^i, a - ^ ^{C^3 V^T li, 

±fB^ (3) iUCd-Av/ (Ne - VOL*) AVl/ >^ttf^ffiib (P c/P 
0) i:lC^&Cfe«il5&y, ^3-^^lC^V%Tli, ±iB^ (4) J: y C d • Av 
/ (Ne - VOLS) tCifcMbfe'fiiil^-ScOT*, i/^ n b-S/ 3 ^-^UlSi^lC j: 
UTQHOVELilCd - Av/ (Ne - VOL*) i:cD*ig9$:fe ^j^^Ca?)** 
T7^-y;i/T V AACDMVf^^f So 
[0 0 3 6] 

^LX. Eg|$^C^3V^T^mb;feJy^^4VAACDNV^C, FgPlC j3 VNTilgS® 
^7S;KNe$:, Gg|J^C^3V^Ti^^*VO L ^JgS^-ffiTVE 

LAAo (=Av -cd) ^mm-t^. :itif)< m^miz) m.^Aji^^iz 



1 2 



ailiE# 2003-3036105 



#2 002 — 205877 



g§P®^TVE LAAO VE L^P®||ta5!gffiiEffl[KHOSNET?IS?mL/T 
T VE L AA$:^ffi-r^ = 
[0 0 3 7] 

is^if^^miE^^zxoit. -^w^^v^mm (ved 1 1 2<d<^^±. mmmm 
MHnijetiiEiitKHo sNEii. mmm^^mN ei.zm':5\i^x, m^himizB 

TVELAA*^, i^^7'<;v>^l 0 5(^)B^7N';i/-/gaP®IKffi^^ii (JStT. 
;I/^^Pffi^^V^e)) T'fe^o 
[0 0 3 8] 

r^ic, igisT*tt> igic^i-j:e>^^gi7^->^;i/TTGVELo {A)vzfmam 

||-A;i/>^f^g&#^m7=-->^;i/) $:MV^■t, irffHa#/'«;V/^R®^TVE L A 
A&VE L#g&:^TGVE L 0 {C^ilf-So "t^t)-^, ^^C^^PM^I^)^ V 
E Lf^|&#ti-g^6^tC^4?)Sr i^A^T'^-SO-e, t«fH^^-T--y;i/TTGVE L 

0 $:&^*^D^s?)^^bTfe<^i:-e, 7^;i/^llP®^5: V E L#|&#IC^^IC^ 
m-tJ^-So 'feis. tffia-r-:/;bTTGVE L oictt. /■<;v^«3^#f!tc d:0t)-^ 

[0 0 3 9] 

JgPT'tt, ^ilbfeVELf^l&^TGVELOi:, Hr^A;!/^^^ (VEL) 

1 1 2T'iSA^^*f!l^»*^^|g^VE L#«r:^®_h|Sg1it, -r^t)-^> S::^VEL 
f^Kr^VE LHLMTi:, $:J:b^L, @®V E L#Kr:^ T G V E L 
;Bt#ie«J{Cti, ®{C^t-<fce>{C, TGVE L O^VE LHLMTT'^nti^ VEL 
HLMT$:iSVE Lf^m^TGVE L bTl3^b, TGVELO<VELH 
LMTT*^tl«. TGVE L 0 ^U^V E Lj^mnT GY E h HLXm^t^o 
f£i5. BtfSHS:*:VE L#i&#VE LHLMTli, HMHI^iSMN e ^CS^H^T, 
fee>*^C«btg^Lfeia*® j lg|JlC:^-rJ;e>^7^-:^';i/TVE LHLMTSr^m 



ffiliE#2 003-3036105 



#2002—205877 



[0 0 4 0] 

-ei/T. 3> hU-)]y=L:=.y hCyu 1 1 5 ti, |||^CDVE Lf^Kf^VCS- 
ANGL;()^tfriaB=EiVE L>f^l&# T G V E L i: <fc -3 falB^^/^';i/ 
(VEL) I 1 Ztimmir&o rtltCJ:*;, nT^A;!/^^^ (VEL) 1 1 2 IC 
J; -§) I® AS^»M^*^WM J: < ^ h . 

(b-2) A';i/>^±g|gJ±tfMKMAN I PCDIS^ 

Kp^ffiij) (^(Z)^f{:$: PmO-*Pm l ilfS) bT%. iSM/"^ 

(5) , (6) i)'^^iLtS>Smt>'^&^o 

[0 0 4 1 ] 
[i^3] 



Cd 0 • Av 0 • PmO 



r+ 1 



VR • Tm 



Cd 1 ' Av 1 - Pml 



7+1 



Cd 0 * A V 0 ' PmO f P c O y | 2 r 



VR • Tm [PmO J i^r- 1 



[PmO J 



J 




r r- 1 > 


2 r 




r - 1 









(6) 



[0 0 4 2] 

Pml : @:^B o o s t ^CDA;i/^±8Sffi (1®^ v':^;}^-;!/ KJE) 
P c 0 : >;a^y h;i/#^^^(Z)A;i'>^TSSffi (=i/U>^|:^JE) 



1 4 
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Pel: ^UB o o s tm(OA;vzrrm& (=t/Vy^\Hm 
A V 0 : y^u^y h ;i/#^ia^(7)iS^^A;i' >^^pM^ 

A 1 : B^B o o s t ^(DI^^A^VT^'^Pffi^ 

t^oT, A*;i/^±gSJEA^:^^J± (PmO) (Dii^(D/-«;v:/l§P®«AOic*f-t 
SA;i/>^±SSffi1iiEfflKMAN I Ptt> r>c^ (7) . (8) a)<ke)ic^tiif J:v^ 

o 

[0 0 4 3] 



KMAN I P 



Cd 0 > Av 0 
Cd 1 • Av 1 



Pml 
PmO 



(7) 



KMAN I P 



Cd 0 ' A V 0 
Cd 1 • Av 1 



Pml 



/P c 1^1 




jPc_OX-F 
[PmO j 



(8) 



[0 0 4 4] 

Boost (vr.;j^-;^Kl±) /^^J±J tc J: U -^fiUJC^R:^ -So 

-^^^CfeV^T=fo (PcO/PmO) = (Pcl/Pml) e> tl-S 

Tt), A';i/yjiS^j±liiEMKMAN I P ^ r g^B o o s t /:^^I±J ilLTfg 
[0 0 4 5] 

MAN I P LT rg:^B o o s t ( g^T-)t;-;i/ Fffi) i 

m (m^lt. 8 8 KP a/ 10 1. 3 KP a) T'|g^L> :in&iai 2<DBS|JIC 



1 5 
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i:bQH 0 LMTfitT®^-^, 1-^t>t>, EI 1 2 (Z) ASCfe V%T#/h«:^SS*i:bQ 

lE-liiKMAN I PilL/T 1. 0 2:13 1 2<DBS|JlCffi:*;f So 
[0 0 4 6] 

(b-3) I VCffiiE>fiiKHO S I VC(^Sg€ 
01 2(Dc lg|5^CfeV^T||^f^$tl'5 I VCffiiEfflKHO S I V C CDSg^JC-:^ 
Xm^-r-So 2^|IS6?^ffilC^l-t'S I VCffiiEMKHO S I VC<Z)|g^li. ^T, 

0 5c;DA';i/^^'f (BB#^'f ^ vc) jc»dJ^>'N';i/>^ 
^ >^*«iEltH I vc (^1) ^M-tii-t^-li. m^^n^-fi 0 

U 7 hMlc^^^/l;!/^^'; h»^iiE«HL I FT (^1) ^MlUL. tulEAVb 
^^>f ^ >^^ffiiEMH I VC(c/N';i/>^U y hMmJEUHL I F T Sr^gtf 

icj:ufTe)o &.r. igi 4(^MW>^D*y ^sict^oT^^-tSo 

[0 0 4 7] 

01 4 1C^V>T, c 1 OBPT'li, B&SH"^^A';i/>^^# (VEL) 11 2®#1& 
#VC S-ANGL^CS':5V^T, ^5 D«bi9:^ b7t7^-^;i/T V 0 I VC$:^ 
f^UT, tfflBBr^A;i/:/^-r^>^afll (VTO l l 4*^|&#LTV^;5:v^il^ 
(Z) (-r^t)t>, VTC«)i^^©) 1 0 5(Z)|B#^f^ ^ >yv 0 I V 

c iiwcnm) ^mm^^o 

[0 0 4 8] 

c 1 IgPT'li, #mbfeVO I VC:^)>e>®^{R!I:^A«fl 1 3 ©0*5^*9 (f^ 

Rr^/^^;i/>^^-r ^ >^i 1 4(7)>f^i&#) vTCNoy^^mn-t^^tx*. 

i|gl^A;i/>^l 0 5(Z)^ll^®^#^-f ^>^*REAL I VC (||IVC:^M) 5:^ 

ic^^f <J;e)?s;^-y;i/TH I vc^^3^LTi^^>'N';i/>^i 0 5<z)gB#^-r ^ >^ 

^ci;SC:fe7^';l/y^-1' ^ >^'*ffiMH I VC (^1) $:^ffit-S= ^^3, "r-y'JV 

TH I vcic^-r<fce){c, Aji^y'^^ ^y^mjEmaiYcit. m^^^^y'if 

I V C ;b^ii^{ra IC & S « H/JN S < 3 tl, t«IBS*flt^?JS»it T Q H 0 V E L 



1 6 
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0 ttfi:^ffliE $ ti 5 r i: ^ S „ 

[0 0 4 9] 

c 1 3giJT'«, mm-^m^-^jv^mm (ved 1 1 2(Dimnycs- 

ANGL^C^^V^T, SlC^-r <fc "5 >^;i/T H L F T^^ bXPR^A*;!/ >^ 1 

0 5©A;v>^U7hSlcj;5:Dfc/NVl/>^U y'hi^iiEMHLI FT (^l) SrlEffi 
^fe. 7^-:/;^THL I FTiC:^-r<fce)lc. A;!/"/'; "7 hSMlEffiH L,I 

^::i<^<^^$ti. tff|BS:4c#:^SS*JtTQH0 VE L Ott^^f-^liiEStiS^i: 
[0 0 5 0] 

-ebT, c 1 4g|$^ci3v^T, t«fB/-^';vy^-r ^ >^ffiiEliiH I vcfc/i;i/y^u 

y h*^«iE«HL I FTSr^mbT I VCffiiEffiKHOS I VCSrlimbTEl 
2®cSI$K:ffi:df So 

>^^j»Vc y 10OO~l 0 0 %CD^T?nr^h^-5:r.il) &#i^Lfel&fi1;ffliE-^ 
A;i/::^':t-A-^^y >^^Ol«iE 1 0 5 ®W#^-f ^ >^ I VOICJS; 

MtiiE^itHL I FT t.^m^(D7-'--:f)UZJ;: U ^ffifS J: e) UT V^S:^)^, Zltl 
[0 0 5 1] 

( b - 4 ) ^mis^mjEmK res c?)Is:^ 

B^f-So 2f5:||»MCJ3WS5^M??f^ffiiEffiKRE S(D|g^ (Zltl*^, ^fclS^lC 
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^iWc y 1 ^^^HIlCbT^^^©;5f;^*W$:#*?). JgJC^W;«/X^R E S ( = W 
/ (Qa+W) ) tl^mmt^o ^bT, lcmL^^^^:i/;^^RE S^C»'5V^ 

[0 0 5 2] 

015 1C^VNT, d 1 OlPT'li, 0 5<Z)r?^#^-f ^ voi: 

BT^/-<;i/yil# (VEL) 1 1 2(©'f^lif:^VC S-ANGL (A;i/yu7h*) 

/N';i/>^Bip®^AWm$:mm-t'5 (t-^*?-^, *ll^6?^^^cfev^T^i. 

^AWmtt. 0 5®A;i/:/y 37 h*&t>*g8#^-f ^ >^ i vo i:{c 

[0 0 5 3] 

ZirT% tufa>'NVl/^g^Pffi«AWmli> 1 0 7(D^P®^^C0V^T 

[0 0 5 4] 

d 1 Igp-ett. ^mbfe/1;i/y^^R®^AWmJCS-:5VNT, 

7=- - T W m 5: L T A;!/ >^;r - - ^ a:*:!!^ ^ L aw m 0 & 

1200rpni, Pni=13. 3 K P a ) ICfeltS A;i/^ggR®^t{C^E; CfeB^C^ 

[0 0 5 5] 

d 1 2T'li, iaSaa*B?C^?gLaWmO{C^bTiS^i±tiiE$:=f?e)o fls<z|t6tl{C 
li, ttfiB»*l9C^igb»WmO lCig^^A';i/y±§gffi ("7-3j^-;i/ KJE : B o o s 
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t) PmlC]St:^fel®^JE1SiE^aKPMPE^^WbTWml ^a^m-t-So tf'i)^^ 

feSo lutaBS^ffiliiEMKPMP Eli, Hctid 2 IgpjC^-t j:e»JC. V- 

7i> - ;V Kffi P m{CSt5 V^ T ^ e> *^ C «)|S:^ L feT" - T K P M P E S:^^ L T 

[0 0 5 6] 

m^iiSN e lC»^VNT»ffiL/feialgi$S?tiiEfflKHO S N E M LTB^C^ 

tSj^^T'^So J&IS, 01 6{C^-tJ:e)lC. :2{c||J6?^ffiT'li> ilMta^MSN e i^)-! 

(D^^ 5: IC tufHUI^iSSSiEffi K H O S N E M b T * S o 

[0 0 5 7] 

HO VE L 1 ^cao'V^■r, ^^3 7b^Di?)^^L/yc7^-^;l/TWc y 1 0 Sr^fe^LT 

) S:#m-tSo tiffaililM»:*:^*i«tffe»i:bRQHO VE L 1 ^CoV^T^im 

7&-t^ (® 2 2 ® q 3 7 o 
[0 0 5 8] 

d 1 5gp-eii, mmm^^^isy^Mc y i oizmmmmmiE^noo M^i^miz 

it. *W c y 1 0 {C, HcfJ d 2 3 gpiCfe V^T#MlalEii;SN e ICS 

^V^T^mbfellIIE^M^fiE^iiKHOSNEE$:mBL-C^@:^^;^.*Wc y 1 5: 

iWt d c =fe;#HMjtSN e (Df^l^S:^l1-'5*^^T&€)= 55:^> HI 1 7 iC^f 



1 9 
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[0 0 5 9] 

Qa^l^CS^V^T> 5^W;!/X^RES ( = W/ (W+Qa) ) Sr^m-rS 

o 

® 1 2(3DDapicffi::^j-r<5o ^J3> 7^-:/;vTKRE sic^t-ck-^Jc, ^^iS:Km 

sEmKRE Sit. 5^^7!^>l^RE S:^^V^iSi^/J^$ <IS^$tl, twfH^^^H^JS 
iJtTQHVELO (TQHOVELl) itmiZ^iE^tl^ ^ tiZfji^o ^tc. 
ftrSBA;v:/g§P®^AWni, Pfc^jgL*Wm;RtJ^a*^M:^X*Wc y 1 ^W-tii 

mm) -r^Z.t^Jt<. ittg^J^^?!fX^RE SS:^fflt-SJ:e>tCbT%)<f:V>*^ 
rtl^C-:^V^Ttt^Mi■•5 (H2 3'--2 5#M) □ 

[0 0 6 0] 

(c) YTc^mnmmnmciziBi^^mnmm 

(IVO) XtiA';b>^';r-A-^^y y*ic j;oT^^$tiSfei?), 
M^fli^^^il^N O x{£M*^C^:5V^T I YOXitUW^^-A-^-j :/» 

;r->'-«-^^yy*§:Wmb, tffiaS^VE Lf^»r:^TGVE L^#aboo, S 

1 1 4 7!)^igite>tiTv%scD-e, ttrsav^y >^ic o 5(d@^i vo 

[0 0 6 1] 

EI18^C^V^T, KgPl?li, |fff5g^^«^*i:bTQ0HSTi:aMIlira^ 
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7^-^;i/TV0 I VO$:^5^L> mm-^W^J^y^mm (VEL) 1 1 2*t@^v 

0 5(3DBB#^>f ^ 0 I VO^^ffi^So 

[0 0 6 2] 

^>^V0 I VO^^#-r-S3i:T', ■5r^A;i/ya«VEL 1 1 27()':S^VEL 

f^i&:^i T G V E L saw $ ti 5: #Ji^ b Kf lB"5r^>'^';^ >^ ^ ^ > ( 

VTC) 1 1 4(J[)S|g#lfr# (SSVTCf^ift:^) TGVTC&^m^So 

-eUT, 3> bn-;i/a:^^y hC/U 1 1 5tt, HI^C^VTCf^l&^VTCN 
OW*^SfflBSSVTC#l&:^TGVTC^7&-§) J:e){C, "Bl^A;!/ ^''^ ^ > 

«i (1 14) ^mm-r^o rtiicj:»;. i®A^^»0J^i:Nox(7)<sMii^5^;S 

[0 0 6 3] 

(d) umy^n^y hJvm^mn^dK^i'f^mnmm 
:^mmmmx*it, mm^w^jiyfmm (ved 1 1 2A«f^«rbTv^^v>ii^^i 

103b(D^PM« (J^AT> m$:^n K;^^^^Pffi^^V^e)) TVOAA 

osr^mb, rtiSrimS© (M^sti^c) iS^A;i/:/<D>''?;vy#l&#tt^'fbic^S 

D ^y ^;l/P^Pffi^TVOAA^ca^^V^TS^;^^>y h/immTBTYO^mM-t 

So 

[0 0 6 4] 

(d-1) B^;^D>y h;i/MSTDTVO®^^ 
mi Qi^Mm-^U-j ^m^B-To g(Il9^C^V^T, NST'tt, Std. 
f^l&#tt^Jcsi#$ti-5xn ^y h;i/#®P?iP®aA t tc^S^-rs'TO*TADN 
VOS:#ffit-So M^i^miZlt. BtffBS^<4^IIS^»i:bTQH0 ST^CS■:5V^T> 
e>*^D«?)ia^L/fe^^'r-^;i/TTADN V 0 S Zl IC J: »J T A D N V 
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(Ne • VOL#) l?^S4x-5=fe®l?^'2)o 
[0 0 6 5] 

n vy 1n;H|#§§P®^T VO AA 0 Ir^ffif So 

Qg|ST*«> #mbfc>?.n^y h;i/M*r?§P.ffi«TVOAA0ic, iS^A;i/>^io 

M^TVOAAIC, q 1 ^T'^m ^ tl^l^^A;!/ ^^MlfiE'iaK A V E L $:^lt 
[0 0 6 6] 

RgPT-li, lL£fibfe@=^:^n h;L'^P®^T VO A AICS-:5V>T, ^e>*^C 
«?)tg^L/fc^m7^->^>TT VOAA$:^mbT@^;^n^y h;i/^STDTVO 

-eLT, n> hn->n/rLzi»y h (c/u) i i 5 li, |||IS<©xn ^y i o 

my^n>^ hJ]yi 0 A^mW-t^^tizf^^o ^4x{ci;U, bT^/'?;!/ ^''^^ (VE 
L) 1 1 2iz^^m,A^^Mmm^^i^tL'D^. xn^y h;!/^! O 3 bii^M 

[0 0 6 7] 

(d-2) ®^/\^;i/yP^;KffiiE|tKAVE L<Z)»m 

Ell 9rfJ(Dq iaiJT?BmS4xSi®^A;v:/^S«iE'fiiKAVE L^lg^lCoVN 
T^H^^-r-So **f. xn ^y 1 0 3 b S:ilig"rS^^SS*Q t h (t) (k 

g/s e c) Bm^mi^(o-^k7tmnmn(D^^*). r^^^ o) , (10) 

[0 0 6 8] 
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P c 
Pm 



VR • T a [r- I) 



r+ 1 



Qt h (t) = 




VR • T a 



1 -flHF 



l^P a J 



(10) 



[0 0 6 9] 

P a : :^^JE (P a) , P m : T-iis-JV iP a) . 

Ta:^^MS(K), A t : n »i/ h ;i/^P®« (m^) 

^^A)V'fl 0 5(7)f^S;#'[4*'J^'f{:bT*; 0 1 ) ^^^?K»Qt h 

(t) ^Ic-t-S^^^bicii, ?j>c^ (11) ii^^AL-t^'J^^Mii^^^o 

[0 0 7 0] 
[1K6] 



2r 






r-1 





VR • Ta i Pa J Jr-1 



r-l\ 

r 



(1 1) 



[0 0 7 1] 

PmO : St d. FJBb 
Pml : "^W^^V-^rmm (VEL) Fffi 
At 0 : S t d. Ajlzfi^m<^^W<D7.Uy h;i/#^P®^ 
At 1 : nr^A;i/>^il# (VEL) f^»^<Z)X D >y h ;i/^P®ll 
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tJ&oT. i®^A;i/^ia;SliiEiitKAVE Lli, (12) (D^olZfj^^o 
[0 0 7 2] 
[|S[7] 



[0 0 7 3] 

-erT% ;*:||^i?^ffi^c^v^T^i, 1112 o® q i oas^cJ3v^T. std. 

f^i&#'|4^(Z)J±;trit ( P m 0 / P a ) 5:, g^#:a?^»J:bT Q H 0 S T ^mM® 

r^^Clc, q 1 igPT^a, ffrtas t d. /i;i-fi¥m<^&.m(DS.iJit (PmO/Pa 
) ^C«^V^T, ^e>*^l::^*!)|9!^Lfe-r-:/;i/TKPA0 ^^^LT^iSCKPAO 
$:Wm-r<5o rCD7^->^;i/TKP AOli, 7^^(13) Cdb^m UTIS: 

^bfe=fe(D-eS>U, ^IJCKPAOli^ (12) (Z)^^{C*i^-rS=fo(Z)T*^-5o 

[0 0 7 4] 



[0 0 7 5] 

q 1 2§|$lCj3VNTli> Pr^A;i/^#« (VEL) 1 1 2 f^|&^(Dffi;d Jt 
(Pml/Pa) (ca:5v\T, ?3 U fe7^-y;bT K P A 1 b 

TKP A 1 S:^ffi-r-5o ZIODt^- >^;L'TKP A 1 It. (14) $:fee>:^^Ci?) 

#mLTlS^bfe=fe(DT'feU, -^StKPAlli^ (12) 0r$)-«<Z)«C+B^-t S 



KAVEL 




[^8] 
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[0 0 7 6] 

m9] 



KPAl' 



'[ Pa J 



(14) 



[0 0 7 7] 

j&fe, «iw^)vfmm (VE L) 11 2wmm(D&ijit (Pmi/p a) 

micov>Tli^«E-t<S (ia2i#M) o 

-eUT, q 1 3|fP{C^3VxT, ftfta^^KAP 0 $:#|!i:KAP 1 T'lS^^f SZli: 
T'^^>''«;i/:/^MIfiEMKAVE L ?:Waib, HI 9 (Z)QaS{cm;fJ-t'§>o 
(d-3) VE L#»;NF®ffi;t;it (Pml/Pa) ©^ffi 

0 2 OCDq 1 2g|Jl?fflVASVE Lf^l&^(Z)JE:dit (Pml/P a) (©^ffitt, 

[0 0 7 8] 

i/U >^I^ICI|RAS4XS^^4 (HiSA^^a) Q a c y 1 li, ff^tJ-^^ ^ 
(15) T'^^Zlil^^T'^So 

[0 0 7 9] 
[m 1 0 ] 

VOL 

Qacyl = — — Tj.pml -(IS) 
R • T fl 



[0 0 8 0] 

t^^oT. i±:^7Jt (Pml/Pa) lt&.r(D^oiZrjt^i. 
[0 0 8 1 ] 
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mi I] 

Pml ^ Qa c y 1 • R ♦ Ta _ TP . R'Ta _ TP 
Pa VOL -77 -Pa 7? VOL -Pa 77-TPlOO 

[0 0 8 2] 

m.L. TTPj li> tfffBi/U >^ICI^A^4X^^^* (HPSA^^i) Qac 
ylT'^y, TTPlOOj It. xn^y 0 3 b*^^Bi^{CS/U>^5j'lCi!S 

A^tlSS^ST'feoT, TP100 = (VOL-Pa) / (R-Ta) T'^Sffi 

IC ^ It U > ^^^T' S o 
[0 0 8 3] 

t^oT, tSfSHTP, TP I 0 OJkX:^m^m^ri^^f^^^ilX'. lS^V-7i^- 
;i/Fm*Pni^;^mi--5^^^<> VE L#i&^®ffiiJit (Pml/P a) 

-err-, :*:|IM?^^T'tt. 122 l® q 2 O^PIC^VnT, XD^y 0 3 b 

mmmit my. ±m^i^mm,mitt^^o) wqhovel. mm^mTPGA 

QH 0 VE L(Z)WttitCoV>T«^«E-r-5 (®2 2#M) = 
[0 0 8 4] 

0 5iiig^«?^»i:b (I^T, ll#B9<*^«?5fsaJ:ti:VNe)) RQHOVEL 
#B^bTltm-rS. ^^fe. |ffia^«iM^«SS*itRQH0VEL®Icm{COVAT 

[0 0 8 5] 

-eUT, q2 2gpicfeVNT, II^A^^M ""TPj IctafB^f^tl'^^ 



ffi|iE# 2003-3036105 



#2002—205877 

T TTP 1 0 0 • 77J Iritffib, MtC, q 2 3g|$^CfeV^T TTP/ (T P 1 0 0 
. 7?) J ^nm^X i^MK yELi^m^(D&i3it (Pml/Pa) 
> luSHEI2 OCDq 1 2gp{cmi;-t-5= -fib, tf^SH/^';l/^±^JSJ±1« 
lE^KMANI P (-r^lt)-^, ^mi3ttHt^\t^ (7) #M) o 

[0 0 8 6] 

( d - 4 ) ^m^i^mmMit'N QH O V E L;a.D^llilM#;a^*ifcR Q H 0 V 
E L(DWm 

*^*^-5Wmtt> Br^A';i/>^a^ (VEL) 1 1 2(Z)#»;:^S|VC S-ANGLIC 
[0 0 8 7] 

EI221C^VNT> qSOgPT'li, nr^A;i/>^il«l (VEL) 1 1 2 
VCS-ANGL^CS^V^T, b^T^- >^;i/T A A V E L 0 

5^bTI^^/"?;i/y 10 5 (D^PB^A A VE L 0 ^r^m-tSo 

qSlSPT'li, mi 2(DHmt.mmiZ.. ilMia«^SNelC/;S;OTVE LglP 
® jftm^liiE S: ff V ^ A A V E L o 
[0 0 8 8] 

-ebT. ^mU^AAVE LS:, q32g|5, q 3 3 SlCfe VNT^tl^tiaHSia 

q 3 4g|S-eii, fee>3b^C^ba^bfc^^7^-^;l/TWQH0 VE L 0 
[0 0 8 9] 

-eUT, q3 5|f|J, SeaSlC^VxT, :L(D±m^m:^^mm*it^ QUO VE 
LOlcMbT, ®12(DCS|S, DSill^^lCI VCMiE, J^W:^/;^.«iE^^^V^, 
^^^iijSf*:^?5fg*i:bWQH 0 VE Liib, EI21®q2 0 S|S/\ffi;^-r So 

q3 6aiS-rii, q 3 4SI$T'^^bfc^r?I^S*#:«?^*i:bWQH0 VE 
LOlCMbT, 0 1 2{CBSI$i:|^#lC, A)\y'f±mS.miE^n^XRQHOVE 
LOtL. q 3 7g|J{CfeV>T I VC^f jE^:ffV^. |lilMS*^llgS*J:b R Q 
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H 0 VE L 1 Srltffif -5 EIlSlCfeVNT. *2fi:^M:^^4W c y 1 (Z) 

[0 0 9 0] 

QHO VE LS:^mL/> 0 2 1 (Z) q 2 1 g|J/sffi:^-t So 

j^^±ii^bfej:e>{c, :^mmmmtz^^^xit. ■^w^^v^mm (ved 1 1 

mm (y EL) 1 1 2icj:-5isA^^*fKi^ ihji^pvm) ^BrietcLoo, nr 
(VEL) (D^vitMmv^fjt^^M&m^i^MLxit. n^mmys 

[0 0 9 1] 

■5r^/'«;i/>^«=P (VEL) 1 1 2izj^^xmA^%Amm 

l^^*Q^B^®@^#:aSfE4i:bTQH0 S T ^^M;!/X*WIC^& CTffiiEb;/^ffl 
[0 0 9 2] 

0 5 tmZ'^^-t^^CDX&'DX^^^^o 
[0 0 9 3] 

0 2 3 tt, 0 5®l9#^>f ^ voiiA;i/::^u y h&mzm 

) &»mL, ||#MS***^^SS*JtRQH 0 VE L 1 ^CS^V^Ta2|s:^S©:^fX:S' 

(Dm'^nsy^m mr. K*J^5!f::^^i:v^e)) wcyi (%) $:wmL> zit\,e>& 
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[0 0 9 4] 

®2 3{CJ3VNT, SlgPT'li, m.%^^J\y^l 0 5(Dm^^4 S,y!fiyOt.-^ 
^/l;!/:^^!'^ (VEL) 11 2CDf^|&:^VCS-ANGL^l{cSt5<V>y:/#M 

WmO (%) S 2gIS^CJ3V^T, 01 5®d 12^15, dlSSSiH^^lJC 

, ^^ffilfiEMKPMPE 0 (SI IS) {cm^jiMffiiEffiKHO SNE (SI 

[0 0 9 5] 

SSSPT'li, |iag9«*#:««^*i:bRQH0 VEL UC«^'<^-:/;i/ 
TWcyl (%) «imtCJ:y»:*:JS^;!/:^Wc y 1 (%) Sr^ffi-TSo 

^Wcyl (%) i:S:An3SL/T^W;f/;^^RE S ^i-^o *^*^-5:6'^£tCJ;oT*j 
J^M^X^RE SSrfi^ (Wm) T'^So 
[0 0 9 6] 

1112 4 li, 1 0 5(D/ijvy'v y hMizm\::^r=.^^ML^^iS^^ii 

Q a iiaMllI^jS.^N e i:lca":5VAT*:$:^W?!/^^Wc y 1 (%) ^^ffib. 
rtl^$:iD»UTaM;5/X^RE S &»ffi ^ t)(Z>-e&^o 

[0 0 9 7] 

EI2 4{CfeV>T. S2lST'li, ■^W^)\^rfmm (VEL) 112(D#|&:^|V 

c s - anglic*^X7^-:/;l'T AO L o^f^cj: y A;byu 7 h*icfscfe 

P?C^jgb:9-©^M;!/>^^a:*:fflA 0 L 0 $:»:m-reo S2 2l:-tt, l^^A;b>''l 

0 5®M#^-f vo^iSf^A';i/>^<7)BB#^-r ^>yEVCi:/)>e>A;i/::^ 

>^»AAOLS:Bm-r-5o S2 3aST'«. bfeAVl/y:t 
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5»y^SAAOLlcSr5<7^-:/;i/TAOL l^miZ^i)Jt)V'f:t-A-^V':f 
»lc^5:CfeB^%igb:e^©3^^;!3*X^a:*:MAOL 1 Srmffi-tS. ^LT, S24 
gPlCfeVNTIufBAO L 0 {CfffSBAO L 1 0 2 3 (7) S 2 aP ^ {C, S 

[0 0 9 8] 

s2 6§iJT'ii, i^A^^s (fr^») Q a nmmm^mm^ e izm-D < 

'7VZfmmiZ^*)m:^B'^iS^^^c y 1 (%) Sr^mb, S 2 7g|${C^V^T> 
mmm^mvmm:^y^m'Nm (%) i:»*^©;*fxWc y l (%) il«:;&mb 

[0 0 9 9] 

, p^#^^^>^IVO tc/JSDfenJc^jgb^®:^:^ 
llI«ii;gN e i:^C«^V^T»*J^®;!/XWc y 1 (%) $:»:mb> Z:tiejS:iD 
[0 10 0] 

®2 5{cfeVNT, S3 igPT'li. nr^7N';b:;^'^« (VEL) 11 2(D^mny 
t»?C#igbJ^@;!/X^«*'i[A 0 L 0 $:S£m-r-5o S3 2S"eii. ®^>'1>n/:f 1 0 

5(5[)K#^-r ^ vo{c«^<7=-->^;^TAOL i'i^s^icj:yA;i/^:r- 

/^■-^^yy«tC^o<iJ^^igb3^W;^*>^^S:*:#AOL 1 ?:#m-r^o ^bT, 
S 3 3g|$^C^V^T, ttflHAO L 0 iClrftaAOL 1 &^#b, S 3 4 gPT'l^R^ffiffl 
IE, tlIIEjiSliiES:=fToTii>C^3gb^S:«/xWm (%) }Lir^. 
[0101] 
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mm^MLmmi^y^myvm (%) tm^m'^iST.mwcy i (%) ^s:in#i/T 

[0 10 2] 

(%) (Z)Wmil^*^M**xWc y 1 (%) CD^mi:$:3gl:7ia^-^t>-fr-5i:^ 
[0 10 3] 

(n) M^^l> 2Xtt±fH (-r) (DVN-rti:^)^ 1 olcfa^cDp^MMcD^^M;^/;^ 
[0104] 

;i/ y (^) P ® a ^ b T o iE5i IC A ;i/ y :t A' ^ >y ^ <Z) Pfe ^ b 
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[0 10 5] 

(-) it^i^i, 2, ±iB (>r) , (n) . u\) (D\.^-fM^i'Diztm<D\Hm 

ft S r5 V N T it m ^ <g> 3 i: #^ i: f o 

[0 10 6] 
[0 10 7] 

[0 10 8] 
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A -Am®®) = 

m 3 ] ±ia«i^A;i/:/^«v e l <Dmmmo 
[04] ±iaBr^A;i/>r«iiivE L(Z)^®0„ 
[HIS] ±m'^m^^j\^-fWimvEnzmM-^ti^m^t^ij2:^^m-tmumo 

[0 7] J:|BRr^>'"«;i/:/#=ilVE L(?)ieU 7 h^(Z)#«S:5^-rflT®0 (03 
®B-Bra0) o 

[0 8] _tfHor^A;i/>^a«VE L{Cfel-t-5^1&;^A(DSi^ffii:;ijA®CM 

[09] ±iaBr^>'^';I/:/«SI«IVE L(Z>A;i/^^>r ^ U 7 

[010] ±fH«r^A';b^'#«VE LCJ3{t^0J^*lK®ISSIgi&il#§:^t- 
Mm0o 

[011] :^mmj^mizi5i^^m.A^uMmm^^-t±i^zfuy^mo 

[012] oT^A^I/^^li^VE L®S|gf^m#?Sm^^t->^D^y ^^00 
[013] A;i/>^±^J!±liiE#KMAN I P(Z)ig^$:^-r0o 
[014] I VCliiEMKHOS I VC(DiS^$:^-t^n^y ^^00 

[015] j^w^i/x^fiEffiKRE scDts:^ mmitS7.m> ^m:»:^m(Dm^ 

[0 16] mmm^j^^N e nm^Mvm^miKDm^^B-tmo 

[017] aWHIjeigmN e i:S*3^©:!5/X*W c y 1 i:(OM^^^-t0o 
[018] Br^A;i/:/^>r^>^^iS«|VTC©S^f^|&^tiWS:^t->^n^y 
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^0= 



m2 1] VE L-f^m^^JEijit (Pml/P a) Mm^^ir^Uv ^Mo 

[m2z] ±m^iiism^AitwQ hove hMmmmi^mmmitRQ h o 

[1112 3] i&<DmMmwiizm^^^:^^^^R^ s(DMm^B-tmo 
[02 4] mi:^<m<Dmmmmizm^m^^:^mRE s<DM-ii!,^B^m. 

m2 5] |^l5<fifiCDllM?^MlC'0^<5?^W:35f:^^RE S®#mS:^^®o 
[#-t®Ui0^] 



10 1 i o 5 1 1 2 - nr^i&#a#^ lt® rt^ 

(VEL) , 1 1 4:--^mm^mmt:i^x(D-pimj^)\y:f^^ ^y'ifm 
«i (VTC) > 11 5-Mmm.A^%mmM^m. s^a 

(C/U) 
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[012] 
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[013] 



(b-2) /<;i/:?±35E«iEfiiKMANIPa)Rffi 



TGMANIP# 



1. O 



KMANIP 



(TQHOST^ QHOLMT) 
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miG] 



» • i/^Jb^'J^hifi (ex. 0.65mm) 
:/<;U^UPh«« (ex. 2.2mm) 



(mg/cycle) 





' l_. 


• 


^ ! 1 
\ i i 

^ 1 

1 

' ^^^^ 


1 



(1200) (4000) 

Ne (rpm) 



[01 7] 



lBllE9ftNalcJ:<&ai;t:«IB#X«Wcyia>IEfl: 

m m :/<;U^U:7h»iS(ex. 0.65mm) 
■ 4 :/<;i.^ij7hSff (ex. 2.2mm) 



100 

Wm 
(mg/oycle) 



(1200) (4000) 

N (rpm) 
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[018] 



(c) VTCS«f^n#l<OtS!£ 

K 




M 



TGIVO ^ r— iTGVTC ^ 

►Br ► 



TGVEI 



TVOIVO 
VOIVO 


BTDCfll ^ 




TDC=0 
ATDCfil 




TGVEL 



VOIVO 
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mm] 

mm] mm^':^m^mm^<m^t^o 

m^^m f^%Jij\y:r(DAjv^v y hm (vcs-ANGL) t.m^^^ 

1 0 3. d 1 Igp) o r<7)«:*:tJ^C^jgL»WmOJCi^^mMiE (d 1 2^15) , tH 
mmmmiE (d l am $:^?oTB^$jiL^W:*/X»WmS:mmf ® 

^^MitRQHO VE L 1 ^C^oV^TA;l/y:^-A-^^vy*'5^V^i:^®«*^ 
@;!!/X»Wc y 1 $:#ffi"r-5 ( d 1 4 gp, d 1 5g|S) , ^bT, OJc^Jg 
;^*Wmi:^:*:ji©;?/>«.»Wc y 1 H ^■mm.l^X±^miS:^A^ ^Mtii^ ^ (d 
1 egp) „ 

m^m] mi 5 
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